ECOLOGICAL ADAPTIONS
OF SARRACENIA PURPUREA
IN COASTAL MAINE SPHAGNUM
MOSS

(David E. Butler, 5114 Ehn Sureet, Bethesda, MD 20814)

For a number of vears, 1 have spent
sumnier vacauons i coastal Mame. The
better-known  attracuons  of - “Vacation-
land™ fill manv books and are bevond the
scope of this note. An added auracion for
the CP enthusiast 1s the several speaes of
sundews and the northern pitcher plant,
Sarracenta purpurea,  which  mhabit local
glacial bogs and heaths.

Manv of these habnats contam exten-
sive populauons of S purpurea and Drosera
rotundifolia. . may
found m but it s
common. The rarer sundews, such as D.

mtermedia also be

coastal  Mane, not
anghca and lmearis, have been reported m
the northern part of the state (Schnell
1976; Newman 1980, but do not occur in
the coastal region. However, temperature
ditferences are unhikely to account for the
absence of these species from the coastal
arca. For exanmple, the average January
tenmiperature for Pordand, Mame, in the
coastal zone, is 31.2/11.7 degrees Fahren-
hew. Marquette, Michigan, near known
sites of D leans, averages 24.8/12.0 for
the month. On the other hand,
Caribou, Mame, near the reported sites of
D. limears m Maine, 1 much colder. Jan-

Sdnme

niere
I'hus, a

Uary  CnIperatures  average  a
19.8/1.5 (Ruffner & Blair 1978).
dihgent search mav vield a range exten-
ston of these rarer sundews o the coastal
arca.

Although the coastal chmate s refanve-
Iv temiperate, wind effects unprotected
areas can be quite severe. Indeed, some
of the most mteresting adapuons of the
northern pitcher plant mvolve sites that
are exposed o severe winds. My obscerva-
aons of S pwpurea in Mane mdude
habitats on two coastal istands, Vinathav-
en and Mount Desert. The chmate of the
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two 1slands s idenucal: nordh weinperate,
characterized by mossy forest, bogs and
open heath. Soil is gravelly and thm. In
moist depressions, the soil 15 often pure
peat, overlaid by sphagnuni. Both islands
are often shrouded in thick fog. On these
islands, S, purprorea has adapied 10 a wide
range of micro-habnats. Most remarkable
15 the range of adapation m terms of
pitcher size, coloration and form, even
within the same bog area. Desprie wide
variations i growth habit, 1t 15 unlikely
that these adaptations represent botanic-
ally disunguishable forms or subspecies.

Figure 1 illustrates a general habrat
located within the boundarnies of Acadia
National Park on Mount Desert Island.
The area, known onlv as “the Heath,”
supports a large colonv of S purpurea. The
Heath lies i a remote area no more than
several hundred vards fromi the ocean.
Although  seemingly sohd  ground, the
area is n fact a cutrophicated glacial lake,
covered by a continmuous mat of sphag-
num. The enure center ol the area, sever-
al hundred vards in diameter, 15 quiie
exposed 1o the elements. Being an open
field, the area receives full sun from sun-
rise (0 sunset.

Around the edges of the exposed area,
low shrubs and pmes are encroaching on
the lake bed. The shrubs provide somie
shehier from the wind, and manv wpical
forms of S, purpurea may be found in
these areas. Plants in this shightlv sheltered
area flower freelv. However, in the open
areas, specmiens of S purpuwrea 1ake on a
depauperate, stunted forn with picchers
rarcly more than six inches - length.
Based upon observation of new and aged
pitchers, it appears that rarely are more
than wwo or three pitchers produced i a
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single  season.  However, these puchers
have unusuallv intense coloranon. Manv
of these pitchers are enurely red and gold
even m mid-summer (Cover).

Surprisinglv, manv of these pitchers
take on the superficial form of the south-
ern S, purpurea. Pichers tend 1o be com-
parauvelv short and wide, and someunies
have scalloped edges. This is clearlv not
the southern form, however, as the outer
surface of the pitcher 15 glabrous and the
hood margins do not extend well bevond
the pucher lip. One hvpothesis for devel-
opment of these pitchers is a reaction o
high winds  that  undoubtediv sweep
through this habiat. Low, squat pitchers
are resistant to upping over m a heavv
wind. Stmibarly, the scalloped hood nuar-
gins mav well be niore resistant to tearing
m high winds, much as corrugated card-
board 15 stronger than flat

Although the depauperate adapuon off

S, purpurea 1s common in this bog, none
ol the plants observed had flowered. Lt
appears that this 15 due o a combination
of factors in the marginal habitat. The
exposed posttion of the plants will result

m wind damage o anv Howering statks
before they reach anv significant heighee A
second consequence of this habiat 1s a
tendency 1o dessicate in the sunmimer sun
or m high wind conditions. Thus, con-
ditons m the open heath are not con-
ducive 1o flowermg, even though plants in
the samie area with even a modicum of
brush to shelter them frons the wind will
flower freehvs Teas logical 10 conctude that
seeds ot this forme are simphy dispersed
fron the “average’ plants growing nearby.
This adapuon mav mformalhv be viewed
as a “wndra” ecophene.

Towards the edge of the heath, the
terram becomes heavilv wooded. The soil
remains deep sphagnum, however. Manv
S pwrprwrea mav be found in this heavily
shaded environment. In general, prichers
growing m these tow light conditions take
on the eclongated  form  dluswated by
Pietropato (1976), and also discussed by
11966). Mandosstan  found
that, at an average reading ol 755 loot
candles, S- purpurea will devetop flat leaves

Mandossian

with a very narrow pitcher, if anv, and a
wide wing. {Continued on page 72)

Fig. [
Mountains.
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The Heath, Mount Desert Istand, Mame, looking toward the Western

Photo bv David Butler.
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Figure 3: S purpurea in heavily shaded habitat, showing elongated pitcher develop
ment and maroon styles.

Photos by David Butler
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Figure 5: Unusually large stoloniferous clone.
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I'lg. 4: S. purpurea in typical habiat, Drosera hamiltonii
form with scalloped hood margins. Photo bv J. Mazrimas
David Butler See page 75.

Fig. 6: Highly colored ‘ripicola’ emulation. Photo by David Buder
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A vigorous examiple of the shade grow-
mg form s illustrated in Figure 3. Al-
though heavily shaded by its neighbor,
the plant did receive some dappled sun in
mid-afternoon. The  leaves, while elon-
gated, mamtain an upright positon due
to the rall grass growmng atong with the
pitchers. Many of these shade growers
had flowered, resuling i expanded seed
capsules.

Although the pitchers were ahmost en-
urely green as one would expect, the
flower sepals were a surprisingly  dark
maroon color. I was not able o observe
these plants in flower, but speculate that
the petals mav even be darker than the
maroon petals of the wpical ccophene.

Assuming that the two ecophenes dis-
cussed supra do not represent the “tvpr-
cal” habitat, other areas of the heath
certainty do. The tree-lined perimeter of
the eutrophicated lake is broken in several
arcas by open strecam beds which have
themselves become boggy with sphagnum
growth. In these areas, S purpurea is plen-
uful. Plants are of the wpical northern
form with varving amounts of red vena-
tion superimposed on mostly green pitch-
ers. An interesting variation occurs when
the  pitcher  hood  develops  scattoped
edges, again reminiscent of the southern
forms of S. purpurea (Figure 4). Plants in
this area are not exposed to high winds.
When occurring in a wind-shehered habi-
tat, this variation is hkely due less to
ecological adaptation, than an expression
ol the variabilitv of the species.

Many planes in these optimum habiat
areas are vigorous, multi-crowned speci-
mens. An occasional plant will grow to an
extremelv large size. Figure 5 1s an illus-
tration of the largest plant noted in the
heath area, which has spread over an area
approximately .5 x 1.5 meters, and devel-
oped in the summer of 1984 eighteen
flower stalks. The specimen is reminiscent
of the ‘stotonifera” variant described by
Macfarland et al (1933). Maclartane re-
ported clones ranging from  three 1o
twelve feet in widdh. I have not vet seen a
specimen in the larger porton of this
range. However, much of the heath re-
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mains to be exptored.
Field
ments

observation  suggests two argu-
against  vartetal  status for the
stoloniferous  plants. First, stoloniferous
specimens  are isolated  among  more
normal-sized clones. Second, pitchers of
stoloniferous specimens are often indis-
unguishable, in terms of form and color-
ation, from their neighbors.

Nomenclatural arguments aside, how-
ever, a large S. purpurea in the field is a
magnificent sight to the CP enthusiast. I
have also observed large clonal specimens
of S. purpurea on Vinathaven Island, about
fifty miles as the pulfin lies from the
heath. None were as large as the iltusira-
ton, and many appear to be in dechning
habitats—a pond, for example, that has
cutrophicated to the poit that the water
table 15 not high enough to support the
species.

Figure 6 1s an example of a plant from
such a habiat. Unlike the heath, this
glacial pond has become an open peat
bog. During dry spells the surface mav
drv to a hard crust. Indecd, manv of the
largest plants i this partcular bog died
during the dry summers of 1978 and
1979.

The illustrated  survivor emulates  the
‘ripicola”  vanant  described by Boivin
(1951), but currently the subject of some
dispute as a recognizable vanant (e.g
Schnell 1979). The pitchers are shiny,
brittle, numerous and highly colored, al-
though perhaps not to the extreme extent
of the classic ‘ripicola’ form. In conurast to
the ‘tundra’ adaptation described earher,
the habitat of Figure 6 is protected from
high winds by surrounding trees and rock
blufls. Atleast in the observed habitat, the
subspecific designaton would not appear
to be appropnate, for plants growing in
sphagnum towards the edge ol the pond
exhibited more “average™ characteristics.

The toregoig discussion does not, of
course, exhaust the possible habitats of
this species i the coastal zone. One other
noteworthy  habitat  was  observed  on
Vimathaven, where I located several col-
onies along the margin ol a brackish pond
formed by damming a salt water inlet.
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The water remains suthaenty saline w0
support large colomes ol jellvlish m the
warm sunuer months. Yet piccher plants
flourish in sphagnum mats ac lakeside.
The roots invariably extend mito the alka-
Ime  substrate. Unhike the wvpical Tresh
water pond, sphagnuni cannot survive at
or below the water level, additional evi-
dence ol the alkalinuy ol the  habitac
Other than the apparent pH differenual
ol the growmg meduni however, plants
exhibit no noteworthy leatures.

This completes the survey of ccological
adapuons of S pipurea in coastal Maine. 1
conclude that, - coastal Maine, S pur-
purea exlubits extensive variaton m picch-
er size, lorn, and colorauon. The number
of pitchers and crowns per plant also
vartes  considerablv. In - addiion,  some
variation - lower color is suspected.
Such vanaaon raises the question ol ap-
propriate botanical classtfication.

Available  evidence indicates  that the
observed differences are primarily habiae-
based. However, one should not hastly
rule out the possibihiy ol formal or van-
etal disuncuon if appropriate empirical
research 1s conducted. In parucutar, such
rescarch mav resolve  the  question
whether the scalloped ve. smooth hood
margin is a genetc trai, and perhaps an
mdicator ol other, less obvious distine-
aons withm the northern subspecies. In
addiwion, such vanation well within the
range of the northern subspecies casts
some doubt on the validiy of reports of
muergrades  or habitaton by bolh  the
northern and southern subspecies i the
same bog where ranges merge.

The prior work of Mandossian is worth
noung when considering the question ol
ceological adaptaton vs. formal status as
an explanaton for the variatons noted
above. Mandossian (1966) studied the 1im-
pact of redprocal uansplants on S. pur-
purea. In that experiment, specnmens were
tansplanted lrom acud-sphagnum bogs o
alkahne-marl bogs and vice versa. Planes
were assigned a leal area mdex based
upon the formula wwo-thirds  length x
width (LW value™). In terms ol both LW
value and numiber of leaves per plant,
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reciprocal  transplants  approached  their
new  neighbors after two  growing  sca-
sons. Mandosstan concluded that chlter-
ences - pitcher size and nuniber were
primarihv habitat-based. Al but one ol
the habitats discussed in this note are
likelv 1o be aad, as thev are peat or
sphagnum based. Thus. although 1t 1s not
pracucal o conduct  reciprocal  trans-
plants m the arcas 1 observed, Man-
dossian’s conclusions are consistent with
the conclustons ol this note.

It 15 apparent that S0 purpwrea s well
adapted 10 the harsh north temperate
chmate. While the species 18 not easv lor
the casual observer o locate, it 1s not
rare 1l the appropriate habrac s avail-
able. CP enthusiasts should be gratelul to
the creators ol Acadia Nauonal Park lor
permiung this species o Hoursh mois
unique and scenie natural habiac

AUTHORITIES CITED

Bornvi, B. 1951, Plantes
Canadiennes-11. Canadian Field Naru-
ralist 65 21

Mactartane, cval 1933, Sarracenia purpoea

Centune  de

var. stolonifera, a Noteworthy Morpho-
logical and  Ecological Tvpe,  Bull.
Roval Bowanic Gardens, Kew 10 1ol

Mandosstan, ALJ. 1966, Vanauons i the
teat ol Sarracena propurea, Mich. Bot-
anist 5: 26,

Newman, G 19800 A New Drosera Rec-
ord for New England, CPN 5: 19,

Pictropaolo,  J. and  P.AL 1971
World ol Carnivorous Plants 85.

Ihe

Rultner & Blair, ed. The Weather Al
manac 1978.

Schnell, D 1979, A Crnitcal Review ol
Published  Variants ot Saracenia - pur-

puwrea L., Castanca 44 47.

1976. Carnivorous Plants
ol the Umited States and Canada 59-
62,

73



